Introduction
============

Adult community-acquired pneumonia (ACAP) is the most prevalent pulmonary infectious disease and is usually acquired via inhalation or aspiration of a pathogenic organism ([@b1-etm-0-0-4449]). Patients with ACAP may classically present with fever, a productive cough with purulent sputum, dyspnea and pleuritic chest pain. If a misdiagnosis is made, patients may become severely ill and may require a longer duration of therapy. ACAP is typically caused by Streptococcus pneumoniae, β-hemolytic Streptococci, Klebsiella pneumoniae or Moraxella catarrhalis ([@b2-etm-0-0-4449]). General computed tomography (CT) features of patients with pneumonia of different etiologies include patchy opacity attenuation and ground-glass opacity shadowing of the lobe and segment ([@b3-etm-0-0-4449]). In addition, ACAP patients often present with enlarged mediastinal lymph nodes, visible in their chest CT images. However, giant irregular swollen lymph nodes associated with ACAP are rarely reported, and may be confused with enlarged lymph node masses. Such masses are frequently seen in patients with lung cancers, tuberculosis or lymphoma, and this may therefore lead to the misdiagnosis of ACAP as one of these conditions.

Case report
===========

Written informed consent was provided by the patient regarding the publication of the case details in the present study. A 24-year old male was admitted to the emergency room of Yangpu Hospital (Shanghai, China) presenting with a moderate fever (38.1--38.6°C), fatigue, mild cough with slight purulent yellow sputum, and intermittent shortness of breath. He had been suffering these symptoms for \~3 days. Prior to admission, he visited his local hospital because of similar symptoms, and a chest X-ray as performed. The X-ray images showed nothing remarkable. The patient then rested at home for 3 days, and took traditional Chinese medicine as prescribed (clearing heat and detoxification oral liquid; 10 ml three times a day). However, there was no improvement to his cough and fever, and so he was referred to Yangpu Hospital. His past medical history indicated that he was healthy and had no major or serious illness except that he caught colds frequently. Clinical observations performed in the Emergency Department found that he exhibited a temperature of 38.6°C, pulse rate of 92 bpm, respiratory rate of 28 breaths/min, and blood pressure of 98/64 mmHg. The physical examination was unremarkable.

Blood was taken when the patient arrived in the emergency room. Laboratory blood tests indicated elevated C-reactive protein levels (22 mg/dl), normal hemoglobin with high leukocytosis (total leukocytes, 11,200 mm^3^; differential count, neutrophils 75.1%, lymphocytes 20%), a normal erythrocyte sedimentation rate of 16 (0--20 mm/h), tuberculosis acid-fast staining, and L-Y culture negative. No sputum culture of bacterial pathogens was ordered. The chest CT scan revealed patchy areas of ground-glass attenuation and a small consolidation on the first segment of the right upper lung zone that was accompanied by a right upper mediastinal giant irregular lymphadenopathy mass ([Figs. 1](#f1-etm-0-0-4449){ref-type="fig"} and [2](#f2-etm-0-0-4449){ref-type="fig"}). Mild enhancement of the giant mediastinal lymphadenopathy mass was also noted on the contrast-enhanced CT scan ([Fig. 3](#f3-etm-0-0-4449){ref-type="fig"}).

Radiological findings of pneumonia are characterized by the type and pattern of opacities, such as patchy areas of ground-glass attenuation and consolidation of zonal distribution ([@b3-etm-0-0-4449]). According to this, the patient was given a clinical diagnosis of bacterial pneumonia with lymphadenopathy and prescribed antibiotic treatment. The patient was administered with intravenous (IV) azithromycin (0.25 g drip, once daily for 3 days), and subsequently was IV cefuroxime was administered (3 g drip, once daily for 10 days) as an outpatient. The patient was fully recovered following antibiotic therapy. All blood results were within the normal range, and a follow-up chest CT scan following 7 days of treatment revealed only a small nodular lesion ([Fig. 4](#f4-etm-0-0-4449){ref-type="fig"}). Another CT scan was performed following 2 weeks of treatment and was found to be completely normal ([Fig. 5](#f5-etm-0-0-4449){ref-type="fig"}).

The patient was eventually diagnosed with ACAP, non-severe type, based on his clinical manifestations, radiological findings, and the local epidemiological forecast.

Discussion
==========

Community-acquired pneumonia (CAP) is acquired through normal social contact in the community as opposed to during hospitalization (hospital-acquired pneumonia) ([@b1-etm-0-0-4449]). CAP affects people of all ages and is a major cause of morbidity and health care expenditure ([@b4-etm-0-0-4449],[@b5-etm-0-0-4449]). It typically presents with problems such as difficulty breathing, fever, chest pains, and cough ([@b1-etm-0-0-4449],[@b5-etm-0-0-4449]). CAP may be divided into severe and non-severe types based on the pneumonia score ([@b1-etm-0-0-4449]).

The etiologies of CAP include bacteria, viruses, fungi, and parasites ([@b2-etm-0-0-4449],[@b6-etm-0-0-4449]). Historically, Streptococcus pneumoniae was the pathogen most commonly responsible for CAP ([@b1-etm-0-0-4449]). Prior to the advent of antibiotics and vaccination, it was a leading cause of mortality ([@b1-etm-0-0-4449],[@b5-etm-0-0-4449]). At present, the most common bacterial causes of pneumonia are the so-called atypical bacteria, Mycoplasma pneumoniae and Chlamydophila pneumonia ([@b7-etm-0-0-4449]). Legionella pneumophila is also considered atypical; however, it is less common ([@b1-etm-0-0-4449],[@b2-etm-0-0-4449],[@b6-etm-0-0-4449]). A survey was conducted in the Chinese metropolitan areas, including Shanghai and Beijing, where pneumonia is widespread, which found that Mycoplasma was the most common pathogen associated with pneumonia, followed by Streptococcus pneumonia ([@b8-etm-0-0-4449]). CAP may be diagnosed based on clinical manifestations alone, or using X-rays, sputum examinations, and other tests. In Yangpu Hospital, no routine bacterial culture is required for the diagnosis of mild CAP. The patient presented here fulfilled the non-severe CAP diagnosis criteria with the supporting evidence of clinical manifestations and chest X-ray imaging. He was safely treated as an outpatient.

Cases of pneumonia that are caused by different pathogens nonetheless typically have common presentations and features in chest X-rays and CT images ([@b3-etm-0-0-4449],[@b9-etm-0-0-4449]). CT images may reveal airspace involvement, which appears as lobular or segmental patchy areas of consolidation, nodular lesions, ground-glass opacity, and mild lymph node enlargement in isolated regions ([@b3-etm-0-0-4449]). Chest radiography is less accurate than CT in the detection of segmental and patchy areas of consolidation ([@b3-etm-0-0-4449],[@b9-etm-0-0-4449]).

In the present case study, the predominant radiographic abnormalities observed included the patchy areas of parenchymal opacification and ground-glass attenuation present in the right upper lung zones, and a large irregular mild enhanced mass mimicking lymphoma adjacent to the paratrachea in the right upper mediastinum on CT images. To the best of our knowledge, the enlarged lymph nodes may have resulted from infectious diseases, as the lymph nodes had a well-defined border and were apparently contrast-enhanced in the CT images, and the lymph nodes were scattered in mediastinal areas. Contrastingly, the lymph nodes in lymphoma may appear altogether in a large mass with irregular contour, and the CT images may demonstrate that the lymph nodes are mild-moderate contrast-enhanced with a border that is not well defined ([@b3-etm-0-0-4449],[@b9-etm-0-0-4449]). The follow-up CT scan performed following 2 weeks of treatment revealed that the initial abnormalities were resolved completely. To the best of our knowledge, it is extremely rare to observe pneumonia lesions that are accompanied by such a large mediastinal lymph node mass.

The pathogenic process of all types of pneumonia is able to cause acute or chronic inflammation in the mediastinal lymph nodes, lymph node hyperemia edema, hyperplasia of lymphocytes and macrophages, and infiltration of neutrophils, monocytes, and plasma cells ([@b7-etm-0-0-4449],[@b10-etm-0-0-4449]). In addition, the lymph nodes may experience necrosis and granuloma formation ([@b7-etm-0-0-4449],[@b11-etm-0-0-4449]).

Clinically, lymph node enlargement induced by acute inflammation is typically secondary to the corresponding drainage area of infection ([@b10-etm-0-0-4449],[@b11-etm-0-0-4449]). This case was atypical as abnormal lymph node enlargement with irregular fragments reaching \>40 mm were observed, most probably as a result of lung inflammation spreading to the adjacent mediastinal lymph nodes and causing excessive inflammatory reactions causing them to merge into a larger one. This patient was young, and his immune system was otherwise robust, which may be why he experienced such a strong and excessive response in the lymph nodes.

Unusually enlarged lymph nodes resulting from pneumonia may cause confusion in diagnosis. Typically, the inflammatory lymph nodes in pneumonia are characterized by mediastinal scattered lymph nodes forming a circular shadow, and the sizes are generally ≤15 mm ([@b12-etm-0-0-4449]). In the present case, there was a margin with a clear boundary, with no enhancement on the enhanced CT scan. The enlarged lymph nodes returned to their normal size with decreasing inflammation following effective antibiotic therapy.

In mediastinal lymph node tuberculosis, the lymph nodes are swollen and accompanied by central necrosis that frequently results in calcification in the healed sites ([@b3-etm-0-0-4449],[@b10-etm-0-0-4449],[@b13-etm-0-0-4449]). In addition, ring-enhancement on the enhanced CT scan is observed ([@b13-etm-0-0-4449]).

In mediastinal lymphoma, the mediastinal lymphoma is typically located in the front mediastinum and is symmetrically and bilaterally widened with a wavy edge (seen more in Hodgkin\'s Disease) or one side is broadened (seen more in non-Hodgkin\'s lymphoma) ([@b14-etm-0-0-4449]). The lymph nodes are often fused into clumps, which results in mild-to-moderate enhancement on enhanced CT scans ([Fig. 6](#f6-etm-0-0-4449){ref-type="fig"}) ([@b15-etm-0-0-4449]). The primary clinical symptoms include fever and superficial lymph node enlargement ([@b14-etm-0-0-4449]). The lymphoma may become smaller or disappear completely soon after radiation therapy ([@b14-etm-0-0-4449]--[@b16-etm-0-0-4449]).

In cases of lymph node metastasis, there is often a history of primary tumors, such as lung cancer ([@b17-etm-0-0-4449]). Additionally, enhanced CT scans of metastatic lymph nodes often have a notably enhanced ring or patch shapes ([@b16-etm-0-0-4449],[@b18-etm-0-0-4449]). As a result, it is difficult to make a differential diagnosis in the early metastatic stage only based on imaging.

In conclusion, mediastinal lymph node enlargement may be induced by many illnesses including metastasis, tuberculosis, chronic lymphocytic leukemia, Hodgkin\'s disease and more. Local lymph node enlargement typically indicates a local infection. Atypical pneumonia may cause confusion when making a diagnosis based on imaging analysis. The present case study demonstrates that unusually enlarged mediastinal lymph nodes may be present in patients with pneumonia and are most likely associated with a strong immune response to pneumonia.
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![Small parenchymal opacification and patchy areas of ground-glass attenuation (black arrow) were presented in the right upper lung zones.](etm-14-01-0087-g00){#f1-etm-0-0-4449}

![Lymphadenopathy mass (white arrows).](etm-14-01-0087-g01){#f2-etm-0-0-4449}

![A giant irregular and mild enhanced mass (white arrow) was adjacent to the paratrachea on the contrast-enhanced computed tomography image.](etm-14-01-0087-g02){#f3-etm-0-0-4449}

![Following 7 days of antibiotic therapy, only a small nodular lesion (black arrow) was observed in the follow-up computed tomography scan image, and the irregular mass disappeared.](etm-14-01-0087-g03){#f4-etm-0-0-4449}

![The initial abnormalities were completely resolved (white arrow) following 2 weeks of treatment based on the results of the computed tomography scan.](etm-14-01-0087-g04){#f5-etm-0-0-4449}

![A computed tomography image of a patient with large B cell lymphoma. A large mediastinal mass with notable external compression of the superior vena cava (long white arrow) was noted, which was accompanied by moderate pericardial effusion. Large bilateral pleural effusions (white arrowheads) were also visible. A focal area of lung parenchymal consolidation was detected in the superior lingual segment of the left upper lobe (short white arrow).](etm-14-01-0087-g05){#f6-etm-0-0-4449}
